GABA(A) and GABA(B) antagonists differentially affect the firing pattern of substantia nigra dopaminergic neurons in vivo.
The effects of local pressure application of the selective GABA(A) antagonists, bicuculline, gabazine, and picrotoxin, and the selective GABA(B) antagonists, 2-OH-saclofen and CGP-55845A, on the spontaneous activity of electrophysiologically identified substantia nigra dopaminergic neurons were recorded in vivo in urethane anesthetized rats. Blockade of GABA(A) inputs by bicuculline powerfully and reversibly induced burst firing in dopaminergic neurons along with a modest (25%) increase in firing rate, but the increase in burst firing was not correlated with the increase in firing rate. Picrotoxin and gabazine also produced an increase in burst firing without an increase in firing rate. In contrast, local application of GABA(B) antagonists did not produce bursting but rather caused a modest shift to a more regular firing pattern in 50% of the cases. These data demonstrate that dopaminergic neurons in vivo are under tonic GABAergic inhibition mediated by GABA(A) receptors and suggest that GABAergic afferents to substantia nigra comprise a major pathway by which the firing pattern of dopaminergic neurons is controlled in vivo.